Formal Taxonomic Treatment of Cyanophytes
Exception is taken to the classification of cyanophytes as bacteria, The fact that cyanophytes can now be grown in pure culture does not necessarily mean that their nomenclature should be dealt with by the Bacteriological Code, which, contrary to the Botanical Code, permits viable, pure cultures to serve as representatives of type strains, or that consequently they are bacteria. The question of the true nature of cyanophytes (i.e., bacterial or algal) should be discussed by both botanists and microbiologists, and the matter should perhaps be referred to the International Union of Biological Sciences for a ruling.
In a recent paper (14) on the taxonomic position of cyanophytes, Stanier wrote: "Their traditional classification as algae was.. .based on the resemblances between the cyanophytan cell and one constituent of the algal cell, its chloroplast." This is not really so. As correctly pointed out earlier (16), cyanophytes are generally classified with other plants, including eucaryotic algae, because they carry out photosynthesis with a plant-type chlorophyll and have the ability to evolve oxygen when illuminated. It may be argued that in eucaryotic algae these pigments are formed in plastids which can be regarded as symbiotic organisms descended from some postulated primeval photosynthetic procaryotes. However, this hypothesis, though briefly proposed in the last century and forming the main subject of a thesis presented by Mereshkovsky in 1905 (a German version [ 101, with the author's name transliterated as "Mereschkowsky," was published in 1930), was not generally accepted or even considered testable until after the autonomy of Euglena plastids had been demonstrated experimentally (11) and until further evidence for Mereshkovsky's "symbiogenesis" had been collected and extensively discussed by Margulis (9).
According to Stanier (14), the "news" that cyanophytes are really bacteria was not generally known but is now spreading. This is not strictly correct, either. It is not news, but an assertion based on a novel interpretation of the word "bacteria," which has generally been used to include various procaryotes in a class parallel to, but not embracing, the cyanophytes as defined above (13). As recounted by Stanier and van Niel (18), bacteria and cyanophytes were associated in a special taxon, the Schizophyta, over 100 years ago (4), but it was not until 1937 that Chatton introduced the term "procaryotic" (3) . Later, in view of the growing corpus of information from electron microscopy, etc., Stanier and van Niel (18) proposed the name Prokaryota for all microbes of that kind, and this is now generally accepted. Nevertheless, it would be illogical to assert that, because A and B are both subsets of C, A is therefore a subset of B.
The taxonomy of the Cyanophyceae is admittedly in a deplorable state today, largely because botanists have classified these organisms on the basis of their phenotypic characters which, as expressed in nature, do not necessarily reflect their genotypes. Thanks to the excellent recent work of Stanier and Cohen-Bazire and their colleagues (12, 15) , using pure cultures grown under controlled conditions, this situation is now being remedied by the use of characteristics, largely physiological, like those which are being successfully employed for the taxonomy of bacteria and various small eucaryotes such as yeasts and Chlorella (5,8) . The taxonomy of microbial plants, including fungi and algae, will be made more meaningful if and when the proposal to consider viable cultures as valid types is formally accepted (1, 7) . But this is not to say that all such organisms should necessarily be dealt with according to the International Code of Nomenclature of Bacteria, as has been recently proposed (17). The advisability of such an expedient is debatable, to say the least. Its adoption would mean, almost inevitably, that in the future cyanophytes would have to be considered according to two somewhat different codes, since there is little doubt that botanists (who now, as hitherto, have been most concerned with these organisms as algae) would continue to include them within the scope of the Botanical Code. (A similar situation already confuses the taxonomy of many groups of flagellates which can be classified either as plants or as animals.) Before getting into such a morass, we should discuss the subject in the respective purviews of both the botanists and the microbiologists, and per- (6) , "The primary purpose of giving a name to a taxon is to supply a means of referring to it rather than to indicate the characters or the history of the taxon." This is to say that formally accepted names like Cyanophyceae, Actinomycetales, and Mycetozoa are not to be lightly changed or discarded, whatever they may originally have implied about the color, shape, or nature of such algae, bacteria, or animals. Names like "Cyanobacteria" and "Actinobacteria" have been used recently, but I do not think that thay have been formally approved and legitimized.
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